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ABSTRACT 
The power cuts are day-to-day problem  in  India and the  only  relief  from  them  is  generator 
which  either  runs  on petrol, diesel or kerosene. The generators prove to be quite expensive in the 
long run and also they consume large amount of conventional fuels of which are in great shortage.  
To  help  the  research  of  unconventional  fuels  Biogas  is successfully  tapped  for  small-scale  
generation  of  electricity. Biogas system  are  those  that  takes  organic  material  (feedstock)  
into  an airtight  tank,  where  bacteria  breakdown  the  material  and  release biogas- a mixture of 
mainly methane with some carbon dioxide. The current practice of using low calorie inputs like 
cattle-dung, distillery effluent, municipal  solid waste or  sewerage,  in biogas plants, which makes 
methane generation highly inefficient.  To  rectify  this  skewed  problem  approach  is  made  to  
make  a Compact Biogas Plant which uses starchy or sugary feedstock (waste grain  flour,  spoilt  
grain,  over-ripped  or misshapen  fruit,  non-edible seeds, fruits and rhizomes, kitchen waste, 
leftover food, etc.) and then subject  it  to  the Compact Biogas  plant  for methane  generation. As 
cow dung or animal dung (1kg.) contain 18% to 20% of solid matter and remaining is volatile 
matter. Now kitchen waste (100% solid), is used as an input for Compact Biogas plant and its 
output is very high, so the Biogas  (Methane)  formation  is more  in case of kitchen waste as 
compared to cow dung. The present paper provides a solution to fuel problems, have come up 
with a Biogas Run Generator generated from Kitchen Waste.  S. I. Engine  runs  completely  on  
Biogas,  Conversion  of  S.I.  Engine  for operation on biogas  includes position  for entry of 
biogas. Throttling of  intake  air,  advancing  ignition  timing.  Biogas  is  admitted  to  a stationary  
S.I.  Engine  through  the  intake  manifold  and  air  flow control valve is provided for throttling 
the intake air, In this case the intake air is required to be manually throttling in the initial stage.  
The  size  of  biogas  plant  is  greatly  reduced  and  requires  only 1mx1m space  to generate 
650W power for one and half hour with 1Kg of kitchen waste. The generator has not only a very 
low running cost but also has excellent fuel efficiency. It would be ideal to make use  of  kitchen  
waste.  This  signifies  the  utility  of  Biogas  Run Generator.  
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1. INTRODUCTION   
Demand for conventional fuels viz. petrol, diesel etc. has been  increasing  forever  but  
their  supply  is  limited. This has provoked the scientist to find alternatives to these fuels so as to 
compensate their shortage.We have successfully tried to tap  BIOGAS  for  small-scale  
production  of  electricity.  The power cut is a daily problem in modern world, especially in the 
developing  countries  like  “INDIA”. This  has  encouraged  the  use of generators in industries as 
well as in house.  The  generators  run  either  on  petrol,  diesel  or  kerosene. These generators no 
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doubt provide relief from power cuts but their  running  cost  is  very  high.  Just  to  illustrate,  
petrol  run generator  costs Rs  55  for  45min.  on  full  load while  a  diesel one costs 
approximately Rs. 45 for same time. This proves out to be quite expensive in long run. Also these 
generators cause a  lot  of  air  pollution  and  are  hazardous to  health.  The generator  if  run on 
BIOGAS has a very low  running cost and produces cleaner emissions. It  takes  just  one  spark  
to  bum  the whole  forest”    I  have given  a  small  breakthrough  towards  the  solution  of  fuel 
problems  that  can  easily  state  it  to  be  the  starting  of  a revolution. BIOGAS  is   used  to 
produce electricity at a small scale, primarily for household purpose. The very concept may also 
be used  to generate electricity at  large scale. Well, as we  
said, this may be just the beginning.  
  
2. WHY KITCHEN WASTE ONLY?  
  
   As  in cattle dung contains only 18-20% of  solid matter  (In 1Kg.  Of  dung).Solid  
content  required  for  generation  is 10%.can be obtained by mixing with water in proportion of 
1:1  the same proportion can be obtained,    if 1kg of kitchen waste is mixed with 10 Kg. of water 
which gives 10% slurry which can generate  equivalent amount of gas.  
  
3.GENERATION OF BIOGAS  
  
   The  organism  that  can  grow  in  extreme  environment  is on extremophile.  The  
extreme  environments  includes  physical extremes  like  pressure,  temperature,  radiation  and  
geochemical extremes  like desiccation,, salinity, PH. Therefore  it would  be  ideal  if  we  can  
make  use  of  these  organisms  to degrade  the kitchen waste  to remove more  toxic elements and 
then  subject  it  to  the  traditional  BIOGAS  plant  for methane generation.  As  we  know  that  
at  earlier  people  uses  animal dung,  garbage,  as  an  input  for  Biogas  plant.  But  output  i.e. 
methane  formation from above  input  is very  less as compared to its input quantity. Now we are 
using kitchen waste as a input for Biogas plant and its output is very much larger than above 
mentioned main reason.   
  
4. CONSTITUENTS OF BIOGAS  
  
  Biogas  is mixture  of methane, CO2  ,   Hydrogen, H2S  and nitrogen  (traces),  produced  
from  the  anaerobic  digestion  of animal,  plant  wastes  or  any  cellulose containing  waste  
Biogas (Kitchen Waste) as Fuel to Run Generator D material. The  digester  used  for  biogas  
production  is  called  a Biogas  plant.  The  biogas  is  generated  only  when the decomposition  
of  biomass  takes  place under  the  anaerobic conditions  as  the  anaerobic  bacteria  that  live 
withoutoxygen are responsible for the production of gas through disintegration of organic matter. 
The  fermentation  period  for  the  compact biomass plant is about 10-15 days. During this period 
the reproduction of  methane  forming  bacteria  takes  place.  These bacteria decompose the 
feedstock supplied and hence the generation of combustible gas like methane takes place.   
A  typical  compact biogas plant using kitchen waste as  raw material consists of:-  
   (a) Digester     (b) Gas holder   
Methane i.e. (CH4)              =   55-60%  
Carbon dioxide (CO2)         =     30-45%  
Hydrogen sulphide (H2S)   =      1-2%  
Nitrogen (N2)                      =      0-1%  
Hydrogen (H2)                    =       0-1%  
Carbon Monoxide  (CO)     =      Traces  
Oxygen (O2)                       =      Traces.  
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Fig. 1 Compact Biogas Plant 
  
5. MODIFICATIONS OF S. I. ENGINE  
  
   S.  I. Engine  run  completely on Biogas,  engines  is  required to  be  started  on  petrol.  
At  the  beginning  conversion  of  S.I. Engine  for operation on biogas  includes position  for  
entry of biogas.Throttling  of  intake  air,  advancing  ignition  timing. Biogas can be admitted to a 
stationary S.I. Engine through the intake manifold and air flow control valve can be provided on 
the  air  cleaner pipe  connecting  the  air  cleaner  and  carburetor for  throttling  the  intake air, as 
shown  in fig 2. In  this case the intake  air  is  required  to  be manually  throttling  in  the  initial  
stage.  
 
  
Fig. 2 Modification Required for Operating a Stationary S.I. Engine on Biogas 
 
6. WORKING PRINCIPLE  
The engine  is  started on petrol &  runs  for worm period of about 3 min. after this petrol 
supply cut off & engine is switch over.  Causes  some  chocking  which  is  easily  controlled  by 
cutting  down  the  air  supply.  The  gas  flow  valve  is  opened gradually &  air  supply  is  
adjusted  till  engine  runs  smoothly. After  the  engine  has  been  started.  It  can  continue  to  
run  on biogas with 100% replacement.  
  
 
 
V Sathrudhan Choudhary et al. / International Research Journal of Automotive Technology 2018; 1(2): 78-84 
7.SELECTION OF GENERATOR  
  
The capacity of biogas plant to generate gas in a day is 650 liters. Quantity of gas  required  to   
run  the Engine  is 425  litres per H.P. per hour.   Size of Gas Holder Tank = 750 Lit.    
The output power of biogas plant = 650 Lit..  = 650 Lit. of gas obtained.  
Rated A.C. Output for Generator = 650Watts.  
Above generator and its specification is selected  
  
7.1 Generator Specification ( MODEL NO. LG 900 – AC)  
 
Table 1 
S.No.   PARTICULARS 
1. Engine Type  2-Storke  Forced  Air Cooled  Reed  Valve Engine 
2. Fuel  Petrol Premixed   
3. Rated Ac Output  650 W 
4. Max. Ac Output  780 W 
5. Rated current (Ac)  3.0 Amps 
6. Fuel tank Capacity  4 Ltrs. 
7. Fuel Consumption  0.63 Ltrs/Hr 
8. Dimensions (L X B X H)  38 X 31 X          36   Cms 
9. Dry Weight  23.5 Kg. 
 
8. COMPONENTS USED FOR CONVERSION PROCESS  
  
The various components used for the conversion process are as follows:   
  
Table 2 Components used for conversion process 
  
S.No.   COMPONENTS 
1.  VAPORIZER  
2.   CONNECTING PIPES  
3.  OIL TANK  
4.  OIL PUMP  
5.  CONNECTING T-SHAPED TUBES  
6.   NOZZLE  
7.  BOIGAS TANK  
8.  REGULATOR 
 
9.WORKING OF CONVERSION KIT  
  
The working of generator on BIOGAS starts right from  the primary element of conversion 
kit assembly (fig.3). The biogas is  supplied  to  the vaporizer  from  tank  through  rubber pipe. A 
copper pipe  is  attached  inside  the  rubber pipe  to prevent  any kind of leakage. The gas enters 
the third chamber of vaporizer which  is  enclosed  between  the  metal  sheet  and  third  low 
flexibility diaphragm. The gas enters through orifice in a metal sheet.  
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Fig.3 Generator with Conversion Kit  
 
A spring is enclosed in third chamber to hold the diaphragm tightly  towards  the metal 
sheet and also so that the diaphragm is able to keep the link at one fixed position. This link has 
one end  freely  movable  while  its  other  end  is  attached  to  metal sheet. The  freely movable  
end  is  toward  the  orifice. The gas when it enters the third chamber of vaporizer, spread's due to 
a small gap between the orifice and link. The link is fixed to this position by diaphragm  and  the  
spring arrangement. When  the choke  provided  at  the  top  of  vaporizer  is  pressed,  the  first 
diaphragm moves in. This in turn pushes the middle diaphragm towards  metal  sheet.  This  
moves  the  link  attached  to  the middle  diaphragm  and  its  head,  which  covers  the  opening 
between  first  and  third  chamber,  is  lifted,  this  enables  the biogas  tilled  up  in  the  third  
chamber  to  move  into  first chamber. The gas  further moves out of  first chamber  through an  
outlet  pipe  attached  to  the  first  chamber.  The  inlet  and outlet  flow  of  gas  controlled  by  
control  valves.  The  gas escapes out of first chamber though the outlet pipe.  
 
 
   
Fig. 4 Complete Setup [Biogas plant, Generator with Test Kit (640watts) 
 
This  gas  is  supplied  to  carburetor  of  generator  where  its combustion  takes  place  
due  to  high  intensity  spark  produced by  Spark  plug  of  generator.  For  smooth movement  of  
piston some  kind  of  lubrication  is  required.  This  lubrication  is provided  by  2-T  oil  supplied  
along  side  of  biogas,  to  the generator.  The  oil  is  stored  in  an  oil  tank. The  oil  supply  is 
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through an oil pump  that  is made up of a T-slot and an  idling screw. The  outlet  of  oil  pump  is  
attached  to  a  nozzle  drilled into the carburetor of the generator.  
 
10.TESTING PERFORMED ON BIOGAS  
  Various  test  has  been  conducted  to  check  the  generator running on BIOGAS. Load  is  
applied  to  the  generator  by  means  of  test  kit comprising of seven bulbs (6x100  +1x40=640 
Watts)  
 
  
Fig. 5 Test Kit 
  As  the load is increased from no load condition to full load (640 Watts) voltage is 
gradually decreased.  
  
 
 
Fig.6 Output Voltage Fluctuation of Biogas 
  
Testing  is  performed  when  generator  is  running  from  no load to full load condition 
for 10 minutes each with increasing load by100 Watts and gas holder  is moving down. The height 
of tank moving in downward direction  is measured and graph is plotted for consumption of 
Biogas at different load.  
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11 .CONCLUSION  
Generator  running  on  Biogas  for  generating  power  is installed  and  testing  is  done  
and  following  conclusion  has derived. Biogas  has  proved  not  only  to  be  a  more  alternative  
to petrol or diesel but also a better fuel forgeneration of ‘power’ (electricity)  by  Generator.  Cost  
incurred  by  Biogas  is much less as compared to petrol or diesel.Also Biogas produces very  less  
smoke. The generators  are usually meant  for  small  scale  electricity  production  to  tackle the 
power  cuts. They  are meant  to be used  for  the household purposes or  for small shops. Thus  if  
the generator produces a lot  of  smoke  it would  be  problematic  for  the  user  to  stay  in 
surrounding. Also noise produced by generator is less.The  fuel problems may end with more of  
these  fuels being put  to  use  as  alternatives  to  conventional  fuels  in  as  many fields possible. 
Thus the only answers to the fuel problems are the  unconventional  fuels. With  the  help  of  our  
concept  the electricity Generation will be done at a larger scale that would prove a lot more 
advantages to the mankind. Apart  from  cooking  we  can  use  Biogas  for  generation  of 
electricity so  that we can save  the cost forpetrol and LPG by using kitchen waste.  
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